Effects of increased ventilation on lung lymph flow in unanesthetized sheep.
To determine the effect of an increase in spontaneous minute ventilation on lung fluid balance, we added external dead space to the breathing circuit of six tracheostomized, unanesthetized, spontaneously breathing sheep in which lung lymph fistulas had been created surgically. The addition of 120-180 ml of dead space caused minute ventilation to increase by 50-100% (secondary to increases in both tidal volume and frequency), without changing pulmonary arterial pressure, pulmonary capillary wedge pressure, cardiac output, or arterial blood gas tensions. The increase in spontaneous ventilation was associated with an average increase of 27% in lung lymph flow (P less than 0.05) and an average reduction of 11% in the lymph-to-plasma concentration ratio (L/P) for total protein (P less than 0.05). Lymph flow and L/P for total protein approached stable values after 2-3 h of hyperpnea, and the increase in lymph flow persisted for at least 18 h of dead-space breathing. Removal of dead space was associated with a rapid return (within 45 min) of lymph flow to base-line levels. These results suggest that hyperpnea increases the pulmonary transvascular filtration rate. Since no changes in vascular pressures or cardiac output were observed, this increase in transvascular filtration is most likely due to a fall in interstitial fluid pressure.